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(54) MINUTE MOVABLE DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a minute movable device in 
which a fixed substrate and a movable plate do not adsorb, and its 
manufacturing method by remaining- forming a minute projection 
integrally to a mutually opposing surface of the both. 
SOLUTION: In the minute movable device manufactured by a 
micromachining technology and having the fixed substrate 8 and the 
movable plate which is attached and combined in the fixed substrate 
8 through an anchor part and a flexure, the minute movable device 
remaining- forming the minute projection to the mutually opposing 
surface of the fixed substrate 8 and the movable plate 2 integrally, 
and its manufacturing method are provided. 
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[19*311] -7 A *n^x>^J£ffirt<ij£3ft. 

owmnmc fee > x > 

&**WK:05£S«£ 3 ftS-^S ~> U 3 L< , 

V is <) a>M£~> y a >S«©«B«CfiSM^ 

u 

* y is y 3 2 mtf 'J 3 ^fiWBtedai io 

u 

r > #-SB£^j£-r £ sins© 2 M{fc-> 'J a >«OUI«l» 
2 BMbi^ U a >fimR2Hm£&*)£R£ift3 ftr b> 

■s 2 wtf y a >mmm<D»micm 2 ©* y ^ y a >k 

02©!i<y^ya>K ; &x^5 : ->y»niL,-C. pjlft& 

(c J: u 20 

IS2 ©2i8<bf V a>fiHM**K£raccOWBl&ts. 
*ffi©m2©2^b>ya>SS)S*5<fcV2Mt^y 3 
>SSIR*# y ~> 'J a >^©«MCCSiJS^3 - 

i^vysacgsi/t, *y^ya>jRj:Ofi£&x9 

^ 9- + * ;I/S4b <fc Uls y a >S^£x ^>i/lt^J 

2 mtf >j a >«a^^^*-r & c <t *#st t r sft* 

nJgfrfifc:^j&3ftS«i!c<@©x ? jftf-JWJx ? * 

u-hR, , ^ya>sffitc^3tifcaR/jN^e©x9 

t t <t<t, ©^FffllSHKfcur. 
t, =W/R, 

t, = R, W/R, (R, -R, ) 40 

& s b# t {cia:5£ 3 n , y a >S«©B«: *j w sbhs 

■fsmsc©x 7 ^*-;ura^©*raK*ft&r sffia 
>; a >ss©x y©^s^ i Lxm^mz 

& 

5£S«i. 7>#-8IM3cfctf:7U**»7*:rt-l/T3d$ 

7 p - a tcast 9 3 ft & pjKrts i * w-r a ea'J^'Hj 
•feWtc^vu-Aisns^si/ya^afiiKifli so 
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U 

^> y 3 >S*g©^ffi&c 2 i^b~> y a >ftffn«j£l| L, , 
7>*-»*»fiW-**HI©2 IMbS/ >J a >«SJ!g£l& 
*U 

2 SHb-> 'J a >ftBM!*£fltItt«$# 2 K{bf 'J a 
g&©3lffltc# y ~> y a >j«*iswBjaty . 

#y->ya>M*x^^>y»DXL/ > oI«J«i. 7># 

-»£. 7U**»Ti«BJ«U 

J0 2 © 2 BHbf y a >ff||M««X±lItcjtUB^l$0 . 

■5ji&e*sj;c>*7 ui'^arK>pfi£;-r-i,^2©2^b'>y 

2 S?^^ 'J a U . 

®^e«j{cs:^ u- a t $ fts-< # ~> y a >s«*it tit 
u 

-> y a ^m&omwic 2 y a u . 

2 ^b-> y a ><55g|g©itffitC * y y a >m*f$M 

smmsixry is* : ?-*T< l mfc?2>m2<D2nikis<j 

3 >«S^©Sffi^5rl^* o . 

y*K J: 0 is y a >Sfi^i ^>^Tl«f 

^•rs 2 ^b-> y a >«gJS4^*L. 

jgmgi. T>#-a*«fc!y:7ue'**7*rt-i/THje 

S«tcm 0 WWiS^ 3 ft S pJ«l« 4 *«f S'tS/jNWttT 1 
-'W x©SSjS*afctet,^r , 

s^wtc hss« i 3 ft 4^ # y a >mmzmm l . 
f £ * y y ^ isw&is .; 3 >s«©«fficcfiS)g^ 
# y -> y 3 >iomik 2 1Mb y a >mmm*fm 
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T > ti -SBOJfiXT £ fluff© 2 »{ fcl/ y 3 >ffigJ^£B& 
SU 

tare- i»* o-c^Miaep^r^^K u . 

2 gtib> y 3 ><SSK©*ffi£ . r>#-ffl. 

lS2©#y->y3>jg£x^>y»in:u-t. r>#- 

mm<om 2 © 2 mt^ y 3 «c v 2 g*ib^ y 3 
>&^JK£ * y y 3 >K©*iBtcsis8 s * tv< 2 - 

x » ^ ^ + *;Wi*J<fc Vis y 3 x -y ^ > ^ 

©eh «:» isj-t a Htcafj^B*— ft icmmm Ltcc 

#m £ f sat/MTU^* -r x. 

H^S«©^tS(Cti. x y f *Jl/@{C>PfL-Cx ».> 

> i^BE*»?IiWi«*» 6«A-T *SHR©* » * > 30 

^©*raK*f rsi-r zffiftz&mzBm- & @^s«© 
-rx„ 

[ m$Ji i o i m^9 6 teen s n £»/jm5J*&^ ■< 

[s*#i 1 1 ] n&n i o {cfa*8sn*fS^Bj«j'f t ^ 

mmzmxL xTnmfcom-mzifiBi&stiztmit 
Gawsjasu «aai©±ffi{cnitt«»aEB*^Kb. 

[ IS5j»I 12] fit 1 0 (Cf etR § n £ »4V5J»J'rv-* 
-fxttfcu-c. so 
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>; 3>Sfi©±ffitc^gfflS*fiRJ»L, iSSIgSrJjni b 

«ttJ8©±M{cw«i«^«4sai l . wttt^fisn ^ 

m&m i 3 ] -7-Y^a-7i/x> vmi-zmt s 

TismecicK y § n s i . ?j 

^«j«ffi«*H3ESffiS«©M«:2a%^|aj(c|ga6L/-r 
7K¥*l^)* : ' AS4 § n tT- A Sr X 4 v * > ^"T £ * 

x ^> ^^©ftAiSss^^-r si^^twis 
j^ft-r^^ * y ^> y 3 »s£ y 3 >s«©*w4cbsbs 

sK y s/ y 3 >^©^®tc 2 ®fb-> y 3 >^SH*fiRil 

T>*-u*Bii£t z%mv>2 watts y 3 >«ajg^i^ 

s 2 Kft-> y 3 >ffia^©^fficcn 2 ©* y y 3 >jg 
^2©^y->y s^M'&x^^v^muT. pjiftm® 
•5j»«ffi«K:»HCcx »^^>^*-jU^^tfix » =^> 

^jnxKctysajf^L/. 

» 2 © 2 ig{ b> y 3 isumwk*mm±WK.mmm l . 
^ffi©^r 2 © 2 mbf y 3 >«flu«*j .fccf 2 ^{b-> y 3 
y is y 3 >jR©^ffi«csij£^$ s-c^-^- 

x>9U 

x y tfWL<X.WS. b X . ij< y 5^ y a »g J: y sSS-S x 5. 

jwb*j y 3 >ii§x 5, ^> y it-> y 

«ff T S 2 Hi bf "J 3 >«BW4 KtS-r JCt^Mi 

[n?m 1 4 ] m«39 1 3 {ciaiss n^^x v *<d 

>>y 3>if©x-; ?>ifmffl t *J. xv ^9=-f*;i-Jl 

(Dl^f^^U-hR, . ->y 3>S«©X^^>i/ 

t , < t < t ; ©^Ki5H«:*ji»r. 

t, =W/R 1 
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t, = R, W/R, (R 3 -R, ) 

ttzmrn t ccg^$ n. y 3 >s&©fficc*iw 
&c-> u 3 :>««©x v ^> iftDmmmtbxm^zmz 
tit^a 15] w *nv^>*s«-c«ns3ft, 

u 

2 m\tu y 3 >«s^^*«*$* 2 gHt-> y 3 

wmvmwic* y y 3>R*jiSwsfl{0» 

#ys>y 3>js*j.f ^^flniu nji&mffigi. 7 20 

02 ©2 y 3 >ffi®j«**s^ffi{c«4)g}gjaL. 
pJidm^Sfc «t xfv u * ? * 7 icmm? &m 2 © 2 &-fb 
^> y a >umucis» *mHKJ«€Bt£ b . 
oja6m®tg©±Htc s 5-*#jsu 

Xi>?> J: Z'StSfcx ? d/U <" 

2 i^fc-> 'J 3 WHM»£ L . 

urn. 

a^mffistgi. r^^-gpfcjco"? u^?-a7?;M 

Sd«S«©±ffl«:^fiS3*i*v-f 5 5-<t£WU 
pJ»Sffi«€rH3eaffiSffi©ffl(cgiS&^i^{c|gi(i t, r 

U 40 

is y a>«jg©«uc2«ftj/ y a>fi!Rlt&j£MU 

r>*-w*»flw*««©2 ■wbi' y 3 
su 

2Kib-> y 3>«g|Bitc*JW*Dj8mffi«©i4!Bt-S^ 

2 i8fb-> y 3 >«sjs©^hcc # y y a >«*rw 
u 
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is y 3 >Rgjg|{ctett sHffl«W6l!** b . 

«>mffi15©±fl£&Cff2Jj)c3 n§ v -/ i'O^-i^l, 

*W ^^©SSSaS^Ffficcte^r. 
®^WCC@^S^i 3h^i"Jn 

x * > y^©«Aigifg-c uisrfft^Ai * ffM; 
-r-5 # y > y 3 >m«3s y 3>s^©«ffi{ceaa»fiS 
u 

* y ^ y 3 >s©^Mtc 2 mitis >j 3 >«sM4fi£M 
r ^x-wzmm? z>mm<D2 mtf y 3 >ffi«ii*i& 

2 ^b~> y 3 >&syg©^ffiic, r>*-§i5> 

•5jSi^ffMT^2©^y^y3>^gj^o. 

JH 2 © 2 ®{b^> 'J 3 > ffiRJR««S^ffitc l, . 

affi©Si 2 <£>2w\tis y 3 xssjafc 2 K<b-> y 3 
y y 3 >n©^tBccsijsgii3 s-c>>^ - 

*wcigat u . # y $/ y 3 <o * ? 
* ;m *$ <£ o' ~> y 3 > sffi* x ^ > ^ t . 

2mitis y 3>fiaBW<waflpr * c <k * 

4W L/ , BJKi^®^?rilSm@SS©ffi«:S 
it Aj: 1m cc RM b T *^ r^j 6 AW 3 ix S 5fe fcf - A 4 

m^mmmm t ain^mm.(om » scat ft-r s Htcat/j^ 

1 9 ] iS5Ra 1 8 CClBiSS n-5^;X -< v?iC 



[iMea 2 i ] n#gi i 9 lams ns*^ -y ? *tc 

NfJ^SBtt PJSd«6iS©TMK:^0 fcC £ £#t!t± f 20 
[fltS2 3] lf^2 2{cB®s3ftS*X-Y 9 *{c 
U n >S*t(D±Mt<:fi!Klt£ait U . &g&H£flDX L- 

u , njaftmss^n *x v 5=- > i/ L/ xajmmmim 

[It*312 4] lt#JI2 2fCBtS;*ft£:ft;W ;>?HC 30 

* * > ^ b -cas <• o ?L£ifjf£ u . gijtcag<ffl Ltcmnizm 

[38gg©ifcNll&!ttW] 

[00 0 1 ] 40 

CO o 0 2 ] 

[&*©t£ffi] fifi*W*Hl 0t#J(HLritt?8-r-5. 0 
i Ott^/jvejibfv-s ^?-r*sfc©ii/r 
flK^TOS. SI 0 (a) tttSesfcWSdbfc&tafcH. 
110 (b)BIlO (a) iCfctf-Silgb -b' CtfSo 
fcKM£*EP©ft#fc:fJtfc0-C&£. HlOtcte^T. 50 
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i wntmssr a >m&zffr? . 2 »bj«j« 

•C&SpJ«l^©««:^-r. TObttMl2l2. tir£W2 1 
1. 7Ui^aTS|52 1 3, *S^-SP2 1 2£<0f&Z?l< 
?? a 72 1 5:/M^T^ , j3>S^HCff^3n-5T> 
27-SP1 HC— ftt*HC«£LT:i»*. J/VaVlSl. 
T>*-SB1 1, Ji-£g|52 11, 7 * 78132 1 
3, *£-£g|J2 1 2«, i"J3>SSl Ct^-f^a^x 

W2 1 3ttH5%3tl*a»)©»»K:fl|jSS3ti"C»i»*. 1 
2 <• 0 ?l/ca <3 . ~> U 3 >SK 1 £ff 9 LTJftiS 3 

n-2>„ 5/'j3>ifii(3jssiir@ i otc^nsii 

^©S^U'-AttJjnXSft. C<D3i.&7 
mik<Dis 1 (CH*W(C. &*©T>*-8|J 1 

lteJ:iy t 7Ui'?-*r2 1. oJS&^ffi«2. 

i»fa72 i*sj:o'r>*-siJi itw&k<**vs. -eu 

■C. pJ«imW2©±SK:5 7-3^Jf^f JWT, 
[0 003] MW*4SSi lt«f(Ci/ 'J a >g*g£<£JE 

(ii i ) mmim&-e$> zu>)a >stg 1 zmm 

L, . C ©±S^ffitC®[ w m J¥© 2 SMfcf y a >tt)^*^ 
(Xg2 ) oJ«i^fiiS2 'J 3 1 (cil^S ti 

Sic^-c*sr>*-aii i*s^$n-5>^*^K: 

mt&f Z> 2 Mb^> y 3 1/«K©**# 1 0 ai mft (CX 
[0 004] (Xg3) ->y a>S«l±ffi©2K{b 

^ y ^>wtm<D±Mic&mm®z-$V)-c®.(i m^©^ y 
•>y3>iwt4. cct, «Ki)5/U3>fli«s/y 
n>S« 1 ±ffl©«ffl«WI«:H*<l:S tifcttMrt?^ y a 
>S« 1 ±ffi© 2 mitf y a >tjW©±MK«« s n 

(x^4 ) xfi3 ic*s\.*xm£mii>tc# y •> y 3 > 

L/, 7>#-SBl 1 i> te^S152 1 2, 7 U^^aTSP 
2 13. *§^SR2 1 lJ;i3aS7U^fA72 1t, "5J 

[0 00 5] (XS5) >"J 3 >S« 1^1**2 SHt 

^y3»®-ctss-r* 0 

(x^6) ^y3>s«i©Tffitcoi,^r v H<*tj?L 
i 2 zxm-rz iCf&K&xHftz) 2 bk y 3 

(Xfl 7 ) -> y 3 >»1g 1 ±B^fflic^ 1 0 u mJl© 
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(XS8) &Jv*'mcmi>, £H 0 um(DTg$cr>$ 
2^±T^ibt-^>m<' D?L 1 2 £KiI^T£o 

an o) ^u/c2^b^yr3>M^i^*'r^o 
ojs&nsts 2 cc*tfa-r £^^> y ^ >s« <£ ^ 

S2^#m»'r€> 0 

[0 0 0 7] 01 0£#MLTCCD;ft;*-r v*<b>\<< v 

U s^-3«c*j(r»rjB»u AMW*7t-/>*5k:A 
■9l1**fiI*a)»«**»*T4i, pJ»«ffi«2W:T 

77^5' KAftfU CJh4^l/rea63*iSo A** 30 
[0 00 8] 

««2S:7>;&-g|51 \K*mfc?hy\s>?**T2. 1<D 

^2©Tffi«¥»r*tK cn^*frqjrsff6*©mffi 

(HMffltt. 10-256563 „ 

[0 00 9] £©^«CR«3ft*«>J>26B« 
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[0010] c©imj!m: % Hjeast oi»«©si»cc» 

[0011] 

~>*««r«jB3*i, @£S*g<h, T>#-Stfl lis 

^3ft£pj»rt£2 t*wr*«/ho»^-f ^ce^krjs' 

+ *;l/Jl*JKJ63ET^* # V is y 3 >« 6 *5/ y^> 

s« 1 o*fficcsMjgjss L/, si< y is y n »g 6 (owmtc 
2»jti/y=i>»BUi7*flmu. r>^-asi 1^^ 

jsSiRjBfilEO, »2©#y^yn>jgi6' *xy^>yjn 

lit, pJttS2i, 7>*7-g|51 1 <h, ^l/^f^7 
2 1 t*&f£?Zt&lCoiVm2 CC«Mtcx ^ 
^2 2t*l»«xv^>^x«:J:0MJBi«u SI 
2CD2M^>yn>ffiSK7' ««|±B(CAn^ 
aDi0^2CD2^b^yn>«a^7 , feJ:0'2® 

{b-> y n >-ssii7 *# y 5/ y a 6 (D&micm&fR 
x^>^criaur, ^y 
s/ y 3 >« 6 j: 0 «* x ^ ^^Hfe J: t> % > y =1 > 

1 9 ^>^Ur^> y n >S=K 1 ±®«:^/J^e 

1 «ffr*2«{b^y=i>«B 

[0012] IS*^2 : 1*339 1 KIBtS 3 n&Sfc/JVpJSS 
f^^«JS(Cfe^t, W*tE2«c»jaE3ih4* 

^r, t a <t<t, ©B$ra«Htc*ji»r, 

t a =W/R t 

t, =R 3 W/R, (R, -R 2 ) 

4*»#ra t ccasssn, e> y =3 >s« 1 owtcisv&m 
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[0013] mm3 : -?42n-?is=-isymb-c , mk 
an. mmmmt. t>*-§pi na^t^u* ?-»t 

2 i^wrs'tS/hPiKi^^^osait^tcfc^-c. * 

U ^'J=J>a«l©«ffi{C2B5^>y=i>«SS7«r 

fiSMu, r>*-gpi i*jfM-r^iUt<D2^{tt";3 

Sb«2i v T>*-gqi 1 i. 7 U5'? 3 .T2 1 

x » ^> i/j$ic«t o^'J3 i £x ? 

<'0?L1 2«B«U 2«ft5";=»«»«7. 7' * 

*flK0?Ll 2{cK^Hffi"i-4«^Bl«fcf r ''<-Y^O«jft 20 

[0 0 14]fS3jyg4 : v-/ i? U 

H«atSi> T>27-SI51 Hi^Ui-faT 

2tzm?zm^m7 : 'Uz<D§m?}mic*s^x. * 
o % ^ y a >s« i osratc 2 k{ bv y 3 >mmwi 7 * 

tt«2©tlST-5SUS©— aJ*^4UTSS/MaSB7 1* 30 
ffJfiS L . 2 HMkS/ -J 3 >^g)S 7 <D&ffiCc #yj'";3> 

oji&^i. T>*-gPl 1 7 1/^f a 72 1 £>& 
JBSRU *2©2IMbf Un^fta*?' *^S©^M 
taSWBsRU ?MME2*j«tCf7 U*^*r 2 1 
r«*2«>2Kfl3/>;9>4HM7' CE>XBfmt*l*£ 
x^>y?£K:J:^>y=>>»gl£x^>^0 

J5'JtC»ffibft:05£gft8*ffi<D?Ll 2 CC 

&^@5£-r sat/Mm**.* -r * oMmjmzmmotc. 40 

[0 0 15]M$qt5 : *av^x>^t£forCS!ij£ 
SA^SST * 4 x A- JB £?FJ J&T £ # U f y n 

>i6 4-> y =j >s« i ©*ffi«:fiS)S»M u * y ~> y 
>#-gin i*jgfiR"rs««©2ttfk^y=>>»aaB7 

*Bfc*U 2M<ti"J=i>«KJB7tt:*jWSa-CJBJiR3 so 
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ns^jsMS 2 ©&g-r sp^i^s u -csfc/MHsq 
i. ^uj'fa/zi, *jw>m2*Bi&-?zm 

2©#'Ji/U3>I6' SrJ&JHU f&2©# y~>y:n> 

JB6' £x? ^>y*nxLr. y>#-g|$i l, 7^* 

ttx ^fy^-Jl/2 2 ^Sil^fiK 9 2 © 2 b f 
© 2 IWbf y n >ftR0l 7 ' «fc £>' 2 Mbf V P >Um 

mi y ^ y 3»g6 ©^Htcsijsais jg^^ -x> 

2> x ? 5=- * * J; iyf^ y a >S1£ 1 * x > ^ 

c> 2^b^yn>^M©^-rsfc©*i^*-rs£: 

[0 0 16] 11*^6 : v-f*tav^x>^&{ff-c«ji 
2 1 */M/r@^SStC|X'3#W*S^5n.2» oJ«J^2 i 
2©5i»K»|Sj-J-4IH«:i*/J^liei 3 *-ft(c^i?m 
mm 7 : 6 tcf EiS 3 tl S JR/jMiJS&f 5 ^ ^ ^ (C48 

[0017] 1**^8 : mtm7 {ct2«ssnsa/hw«i 

^WXtCfe^T. H^S^i "5JS&S2 £©r^(C«g|^ 
S^'&xy^^i^iLr^U/c^Ri^Wb. pftttK 
2£*flS]fS@^®^©affiCC«. x^^^^^.;UJl(i: 

** x ^*ioj«iSfflij*>6gA^-sa!ii:©x 
^>y*-*2 2^©*p^{c>pt^-rs<as«:^?:S 

[0018] «3}?^9 : lft^7 KIB*S3*l£aW>nJ«r 

»#^1 0 : listed 6 «:EttS*i*»/J^tt^WX«: 
*JI,>TM^ 1 3 • «pJ«)S2 ©TE^JfJ^L/^St/h 

M^g 1 1 : tmm 1 0 cciBttsttses^pja&fOM x 

7 i«BiSU «SJiS©±ffitc^JKi»^J16*fiK)8 

[0019] 1 2 : 11*31 1 0 (cfetSStiSSW 

Bjft^-f XfCteHT. 2^ y a >SS 1 ©±HCC«SM 
«SM*»DXO-CBjKi«©SSW^ei 3' # 
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tc. 

[ o o 2 o ] c cr> i^Ufc»/hpjsii7vW*fc<fco' 
J&KTS C t SC.J: <3 . M&s 1 «k» Llft4»S l 2 ©*n 

[002 1 ] 

[#6W©3£*©*»} CO^HjcDHife©^«g*iai*JJ: 

o-0 2©^istaii*#ML/rittwrs„ mmm i tent* 
(ill) *^tc@^s^i5ns-H#i";3>s 20 

(XII2) i^9 : ->^©SAig8S^*2.x.y5 : -^ + 
# y i/ >J a >J® 6 V 3 >Stg 1 ©^ffitCfiE 

[0 02 2] (1113) #Vi")=i>mG<D3iMt>C2 

(XS4) 7>*-m'l*JBfl» - 51W*©2HWbJ' 

msmmt*. 9mt. HS3h4««j:»)ajwc**< 

tSitStlS. 30 
(X*I5 ) 2 HMbS/ 3 >ftSM7 l!*£tHifi&$*J£ 

>*-g|51 1 *S£SB2 lli21 2*iJ:CJf7 U*?- 
*7§P2 1 3*dtr7U»? A 72 1 t. nJS6&2<fc£ 

jbjsr-j-'* * * 2 ©# f y =»« e * « jasu&$-*- s . 

[0 02 3] (Xfl6) J&2©*y^y 3>JH6' £ 
X"y^>^JjnXl/-C < 7>*7-SPll. 7UWa72 
l*J:0f*HMS2*»J«-rS. C©*§£. oJSM£2fc:« 
J ? ^> y*-;V2 2 fcx » ?->yjjnxccj: *)nMBf$. 

-*©m©**aarcasx ? *:/y#-;ura*iffl5« 

x? ^>y*-;U2 2©Bfifcffi»coi»TW:fft-e®ciiJ 

[0 02 4] cxs7) m2<D2mitis<)^>&mm 

(XfI8) *ffl©02©2^ti"J3>«S)g7' *J 
Jct>'2g?jt-> 'J 3>«SBS7 £X§2©tf V is >) 
6©^ffiCCSiJ-5^3S-C^-$-x>yTS„ 

(xfi9> *m<t*'jv&*.®wiicm$iL-c. so 



^2 00 1 -2 64650 

14 

0 n >J8 6 <fc 13 J&S x -7 * =$• + * JWgfc <fc tfi/ 'J a >S 

[0 0 2 5] (XfllO) 2M<bt/U=i>fi!Bm©3» 
#T-St©^*rS. CCT, Dj«|«2{C*f|6l-r*-> 
'J a 1 <D&ffiCcft/h£iB i 3 AWWSnfc. 

-f atti&gistta s 9-%^(sr5xg«SBS3tir 

(XfI8) £ (Xfl9) ©KCcS£*0iI©X?i7 

fejcoxfis^ifAL/Ts^-so^-r-s. ecc. 

X3g 7 :i"J3 >Sffi 1 ©±M£ffi«:$: 1 0 u m © u 
^F^b, «nWE2©±ffi{C3^HtM*fC**-- 
>x>^-T5„ XfI8 :&^**?BcK:»U $1 Ojim 
©7S3©3-7-3£Jf5ftSl,. mzrzi'itzbzmik? 

[0026] ss/j^tt^-'^x*^ y news,? i> 
-5J86S2 &B£^i &©n©3&snssaift<c 

>¥i£f*K «fc 0 ws. U . pJ«iS 2 £ p Mtf y ') n 

tcj£;W7X£*H:r-t pJSMg2 1 <t©F^*ffi 

i»-r&. ccr. H3*#R5urxfi9{c*iWsxy 5=- 
> ^©ittT*} J: OfpJSMg&ctett S x ^> ?*-)U<oB 

[0 027] H3 (a) 5ioJt&^2CC*JW.Sxv 
*-;U2 2©JI5Jaffig%BftHJ-r£0-C&£. 03 (b) 
IJStUl/U^#'JV'Jn>li6J:i3^x^ft* 
JH«^ri^>yi43n t S/'J3>Sfil ©x-y 

^> e>^sfisittf t rss;/jN^ i 3 © 

( c ) «x * > y*Sjitf L-CSSt/J^Si i 3 5fe«gp©x 
^ > VSIfiis y a >Sfi 1 3!®©x v * > ystCjfli 
0< jag^-rS-C*^,, 03 (d) tiX ^5=->yASB$ 
rat, zm&b. MtciiifLraSt/J^SBl 3%«ffl^6 
«W*b»*:4C%*^IB|-C*S. H3 (e) ttx »^ 
^>i/fi£B$H©W^*^-ri2-C*£. 

[0 028] CCt, 

w : mm*- V *>y*-*i«*iarait 

R t : x^^^ + ^jiUlcx^^^yu- h 
R, : t/«J 3>S® ( 1 0 0) Bn©x ;;?>yu- h 
R , >S«6CjgfiS $ tilcWhimox. 

U- h 

d : dJKjS <t ~> y a >S« i ©ra©*> v 7 
h : fR/J^@g©«3 
t : x^^>^B#ra 

t , : x -j + *;i-js©si^[Sj©x v ?>tfifimmw 

ic&m L , fM*SB*>X&tt ? *i * * "C©B$ra 
t , : «/J^5fe^gp©x -j * > yft*5-> y 
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[ 0 0 2 9 ] m 3 ( c ) £M1T£K:. x v ^> d/BiJPsT 
t, < t < t, 

fcMornjfi-r-sc iccj:9, is y ? i commc 
M-^mi 3 oj^-rsc t, <t<t, 

t, =W/R t ® 

t, = R, W/R, (R, -R, ) © 

h = R, t -R, ( t -W/R, ) <3> 

d=R 2 t © 

cc-c, DisbSi^y 3>i«i©io=t ; + -^^d. *$ 
l©i-^>i'U-hR 1 > ->'J3>SS (10 0)® 

fcS(/iNS!?jia©x-y?>^u- kr, ttmmm-e&Zo c 

[0030] (SW0K2) 04*j<i;O-S5*#M^r|| 

MM2*ism?z><, mmmzic^-c. u*m±im? 

(Xfll) I»S^U-Ai3tl4^i";3 

(x?i 2 > ^ y 3 >ss i commie 2wutzs<)3>m 
m&i znmr a. 

<xs3) r>*-si5i i*ju«-r*««©2iwb^ 

[003 1 ] (XfI4) Ig3KteWS2K{b^y 3 

7 2 iMb^ 'j =1 ><gmm i e>m 

MtCT>*-gi51 1 , 7 H-f»7 2 1*5 J:a f oJ!B)^2 

(x«5) 4<y^y3»i6^x^>^flnxu. r 

>#-§Ul 1. 7t/i'?»72 lteJ:D f Dl»)«2^fi£ 

(XII 6) »2©2«ft5";a>ffl«7' 

[0032] (XH7) 7 1/*f»72 lfc<tynlllj 
ffi2iC*tl5-ra^2©2^t'>y 3>MI7' ©SB 

(Xfi 8 ) *BS(fc# i) <? &7mmiC £ K) / is <j n >g 
*gl£x-;>^> ; J/U'CJS<-D?Ll 2£7&&TS„ 
(Xfi 9 ) Z> 2 $Hb> >J => >fta 

(Xfi 1 0 ) «BtCflk/J^j@ 1 3 L- fc@SS« 

[0033] WmiCl$k'\-<£M 1 3 £0j£Uft:llSS<£8 

t*«T©a o tc«tos-r *. @5eS1s 8 ^js-r-^ s y 
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3#J&S3n/c£C5TX*^>i'£f?±-r.&. «/J^ 

ei 3^fixufca^sts8«> mss%x-y^>m 

*0reS|5 8 2%^t!S-r-5Ci«:j:«J**KeSS8 1* 

«C*^H«Bg|58 l£)&j£0T*5< i. ^BA0^-t*«C*5 

SP 8 1 ©^ 3 fcjSWKMS&i- 2>c ticj:*) . K£H£ft 
10 ©nJStiffi 2©xho-i' *»fa©-tfeK:Sflfle-J-4C t ** 

[0 03 4] C©@5£»«8*ffi<-«??L1 2CCtt£tt9 

&<'»5?L1 2fcJt^S*i'Cl»4 2BMfci'y3>lttl*Mf 
*b c©HSJSS{cs-'y3>SffiJ:*)figSHSS« 

•5. ^CXi. ffi<-»3?Ll 2ffi!KSMkttM&£t3-**. @5£ 

8 micmitwm^fmbxmmm^mmt 

20 [0035] «±©XfI(Ctel,ir. aMVBJMlfVWXft 

««Bg$n-ci,^*s. (xii7) <t (xii8) ©patcge 

«OIS 7 te JcO'Xfl 8 £Jf A Lt;7-3 W 
•&„ CCC. X*i7 : ^y3>S«l±ffi±ffitcKl 0 
ummoi'VX b^mmL. pJ»!jK2©±ffi{C5^-^ 

0tfm©iU3©S^-3^fiSL. gH?"TSU^ 

[0 036 ] ige*j«fcu f ia7*#«gL/rsijfec«)3*3i^ 

(xfii) g**e«j(c3^f7ix-A<k§n-s^^^';3 
>s«ji%««»-r*. 

(Xfl2) •>U3>ItlO^ItC2H^y3>S 

SJS7*fiiyi-r*. 

(Xfl 3 ) r > * -SB 1 1 £JFM-T *«1^© 2 IWbi/ 
[0 03 7] (114) 2Mit^ya>ff«SI7CC* 

w -5 t©iS(c *>• c » r mi& 3 *i s Bjift« 2 ©{id ^ a «I 
40 mo— 8B*i$£tTSW>HgB7 1 *^-r*. 

(xs5) 2«{t^ya>«aai7©«ffi«:. r>* 

— SP 1 1, ■71>?9-*.T2 1, '5JSbffi2©^)?SJl ; S:^y 

(X?I6) ^y^y=i>M6^x.y?>^DXb. T 
>*-SPl 1. 7 U^^^r 2 1 teJ:0'nJS&S2;&fl2jj£ 
TS. DjKlS2©Tacc« 1 2K<b^y3>^SJS7*s 
^*$ti/c^K: > 13" «cJ:0fl%3n*8R/hg6S*«»«R 

[0 038 ] (117) S2©2K<b^ya>«SJg 
50 7' &£K£BtciiKR)&i»-S. 
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(118) 7H»fa72 lfcj:0'plfft«2&c*tj£-<r 
(1*19) 7ki§{b*';^A7k?if^c<J:0^ , J=i>*te 

(ii io) m&?z>2miti'V^ >&mmz m&t 

CCT, {St/J^tai 3*ipJI!jS2CDTffi{c^3ti 

[0039] (is 1 1 ) •imcmvai'tcmmmm * 

m<- K) ?L 1 2 {cU^H^T S. io 

(us) i (IS9) omcft&woxmi 

T 5. Ill 7 : ->'j3>Iil±MIfCtl 0 MmJ¥ 
©Ui^X pJ»)t52©±ffitCS 
;Sr->^>y-rS„ III8 : -;+»aU $1 0 
Mm©ifS;?©S7-3£ffJJiSU 8H?T-5> U^X 

[0 040] CC-C. 5Ufe^3©^ff^-C*-S||{S^4 20 

*0 8 fe<fc;>'0 9 ^#Moru4?g-rs. 
(in) &t&mi,mmm&tztiz>'<Zi<"j^i<'m 
&.i*mm?z>. 

(1*12) x-^^>i/^©«AiSSS-C*5i^^? + 
*]l>m*}&f&? Z> # V S"J =J > 6 £ >J n >St£ 1 © 

(1*13) d<y^'Jn>^6©^ffite2^{ki";n> 

[0 04 1 ] (Ig4) T>#-SI51 1 ^ESTS^ 
i|S©2BHb^y:3>£gM7£l&£-rS„ 30 

(ig5 ) 2iMfcj/ 3 >«®g7 *a©xe 

*0T*/NBI*7 1 iBtS.fi>, 
(IfI6) 2^t^«J=J>«^7©^ffiCC > T>*7 
-8B11. 7 1>??zlT2 1 , oJ«)S2©^l£^5rm2 

[0 04 2] (Ig7) 3t2©*y^y rOHge' £: 
x -y ^i/flniLT, 7>#-g|5 1 1 , 7U>?»72 
lfcJ:tfl>J»>ffi2£l^-f&„ pJttffi2(C». x??-> 

y*-^ 22^x7 yjErtcfc *> ©jijfjss-r 40 
(its) »2©2l^^t^y^>«^lB^7 , 

(Ifl9) *ffi©ffr2©2K<bi'y rO^Sm?' *S 
<fct>* 2 &ffc-> »J 3 >«SJ8 7 4II2 ©* y ^ y n >M 

6©*B«:pj4ai3*r^*-x>y-rs. 

[0043] (in 1 0 ) *BHb# y A*^?S«:a 
a v . # y -> y 3>H6 «t 5 tss x 7 + *^jwb j: 
o'iy y 3 1 £ x ? > if? S. 

(hid 2M{bs/ya>fi!8aiflwa# , r4*>©* 
e££ts« cct. TH«:a/j^fi 1 3 • j&g&atsnfc 50 
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JiSrSIfltt. (Iff 9) <fc (Ifll 0) coNucmtm 
©IH7 *J ^^118 *#AL-C 5 7 -3 ^fiSTS. 

[0044] «±©a 0 tc lt n/c c ©?pj©a 
/JVDji&T^* -c x«, ^i*jrajiJSit©iPt 42 >-y-fv< ■< 

X. •;>^©in£Ti'? i *x-£7vW;*<!: OTft 

fflT£C<t#s-e#£ 0 #X^?5H;W©7*?:*x-* 

7^ ^xiuii, ai* s 7 - <b 3 ntc uimmmm 

m-t bx^m-7 v y ^^tttcigTijL-c^fiSLfcs v 
&m.? s c t J&i-C # 

[0 04 5] 

S«©^©ffiSM*5^ili 0 ^c^a/jNpJaftT 1 ^* -f * K*sl> 
■Cfe. «SSA^B#©ip^M^Sg©f6^B#{c*j^-C«^ 

«©El»»»c*t|6i-r*M«:*7j«ie*— (*»C3»?J^l«OA; 

•)> @«S«ipJ»!)S©fflS:K^KJ:sa/h"BJ8&7 : ^*-<' 
^©«M8fl»±ttl»±3*i. ^©{tfStt«tSiaic|6]±r 
■So *LT. ®lr©MH©— oi^cipffSTk^©^* 
SWIi< ftofeciicj: ») . a/jNoJKi^-!^ ^©7Sy ^ 
-y*^BS{b-rSCi*s-C^S. 
[0 046]^LT, mi ai»US3*«Ht/C«MB3 

n-sa/jNojsti7 r >'^x©s{3i^ccj:nt3:. x^ 

i^^©»f/c%i!i?:*s5'jcc^s-r s c i at < . a/jN 
■Bjsti^wxotifflsn-ci^ssijtie^t**©** 

/c, x^^>^*-;U©g:it{COt,i-C4>. BJS4ffii'>y 

3 >sk i ©r^©¥ + f 7 - d . *s <fc o'a/j^sa©i^s h 

fcJrOV y 3 >S«te0fiR3ftfc»/h^ii§©x ^ 
Cf x -J * > - JUB t»nBHaiw*s«tc*«>* C <h *s 

[0 04 7] Sfc. H4*5j:a t S5*#ML/r^$ti 

(cjgfiR3nte^J#7 P-A©Si5tI?i«fi£*©SJi^I!i 
^©4>©-C&S. C©«^, flk7i^3@e«S9{c«ffi^iS 
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U SSt/J^^ff^Sn/ciC-S-Cx •» ^>y*«i±-r 
[0048] IK, M6isJ:Vm7*gmLrmW2tl 

[0 04 9 ] 08*icfcO'H9 5:#MtrittBa$n 

•ess. 

CHffi©IBf#«c8ftW] 

[h 1 ] mmMzmwrz^. 

[02] Hl©^*. 8 2 ftffi 

[■3] X7?>4M<-j»fcM9!r&E9. * 
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M5] 04©£Si*. 

[ Bl 6 ] Ktt S ffe©*i*WI«rSiW * * H. 
[17] 06©i$#. 

m 8 ] ffe©!iJfc0»4i»wr*0. 

[09] I8©K*. 
[010] fE*fll*K9IT4H. 
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